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HYRAULICALLY RELEASABLE INFLATION 
TOOL FOR PERMANENT BRIDGE PLUG 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to subsurface Well 
equipment and, more particularly, to an apparatus for 
remotely disconnecting doWnhole Well tools and/or conduits 
from one another. 

[0003] 2. Description of the Related Art 

[0004] The present invention Was developed in response to 
a problem that eXists With the current manner in Which an 
in?atable packer located doWnhole is remotely disconnected 
from a production tubing, such as a coiled tubing, to Which 
the packer is connected, such as in a permanent bridge plug 
application. One current approach to remotely disconnecting 
the packer from the tubing is through a mechanical release 
joint that is disposed betWeen the packer and the tubing. The 
mechanical release joint consists generally of tWo tubular 
members, one of Which is partially disposed Within the other. 
The tubular members are connected to one another by shear 
screWs. One tubular member is connected to the tubing, and 
the other is connected to the packer. The mechanical release 
joint is designed such that When it is desired to disconnect 
the tubing from the packer, a force of suf?cient magnitude 
is applied to the tubing so that the shear screWs Will shear, 
thus disconnecting the tWo tubular members of the mechani 
cal release joint, and thereby also disconnecting the tubing 
from the packer. One problem With this type of mechanical 
release joint, hoWever, is that it may be unintentionally 
actuated by unforeseen doWnhole conditions, such as pres 
sure or How rate variations that are suf?ciently large to shear 
the shear screWs. As such, the present invention Was devel 
oped to provide an improved release joint that is not prone 
to being unintentionally actuated by unforeseen doWnhole 
conditions. 

SUMMARY OF THE INVENTION 

[0005] In one aspect, the invention may be a disconnect 
tool for use in a subterranean Well, comprising: a ?rst 
housing releasably connected to a second housing, the 
second housing having a circulation port and an inner bore 
therethrough; a ?rst piston releasably connected to the ?rst 
housing, and having an inner bore therethrough and an upper 
ball seat; and a second piston releasably connected to the 
second housing and having an inner bore therethrough and 
a loWer ball seat, the loWer ball seat having a diameter less 
than a diameter of the upper ball seat, the second piston 
having a run-in circulation port, an in?ation port, and a 
secondary circulation port, the run-in circulation port being 
in ?uid communication With the circulation port in the 
second housing before a loWer ball is engaged With the loWer 
ball seat, the in?ation port directing ?uid ?oW from the inner 
bore of the ?rst piston to a portion of the inner bore of the 
second housing beloW the loWer ball seat When the loWer 
ball is engaged With the loWer ball seat, and the secondary 
circulation port being in ?uid communication With the 
circulation port in the second housing after the second piston 
is disconnected from the second housing, the ?rst piston 
being disconnected from the ?rst housing after an upper ball 
is engaged With the upper ball seat to thereby disconnect the 
?rst housing from the second housing. Another feature of 

Jun. 23, 2005 

this aspect of the invention may be that the ?rst housing may 
further include a loWer extension including at least one 
locking member adapted for releasable engagement With a 
locking groove in the second housing, and the ?rst piston 
includes an outer recess disposed to receive the at least one 
locking member after the ?rst piston has been disconnected 
from the ?rst housing. Another feature of this aspect of the 
invention may be that the ?rst piston is disposed to maintain 
engagement of the at least one locking member With the 
locking groove before the ?rst piston is disconnected from 
the ?rst housing. Another feature of this aspect of the 
invention may be that the second piston is releasably con 
nected to the second housing by at least one shear screW 
designed to shear at a force corresponding to a maXimum 
setting pressure of a packer to Which the tool is connected. 
Another feature of this aspect of the invention may be that 
the run-in circulation port is disposed beloW the loWer ball 
seat. Another feature of this aspect of the invention may be 
that the in?ation port is disposed above the loWer ball seat. 
Another feature of this aspect of the invention may be that 
the secondary circulation port is disposed betWeen the run-in 
circulation port and the in?ation port. Another feature of this 
aspect of the invention may be that the in?ation port is 
disposed betWeen the loWer ball seat and the secondary 
circulation port. Another feature of this aspect of the inven 
tion may be that the second housing may further include a 
?uid passageWay establishing ?uid communication betWeen 
the in?ation port and the inner bore of the second housing 
beloW the loWer ball seat. Another feature of this aspect of 
the invention may be that the second housing may further 
include at least one closure member having an open and a 
closed position, and adapted to restrict ?uid ?oW through the 
inner bore of the second housing When in its closed position 
and permit ?uid ?oW through the inner bore of the second 
housing When in its open position. Another feature of this 
aspect of the invention may be that the second piston may 
further include an in?ation reentry port disposed beloW the 
loWer ball seat, and a stopper is sealingly disposed Within the 
second housing to direct ?uid ?oW through the in?ation 
reentry port into the inner bore of the second piston. Another 
feature of this aspect of the invention may be that the tool 
may further include an ori?ce plug engaged With an ori?ce 
in the second piston establishing ?uid communication 
betWeen the in?ation port and the circulation port in the 
second housing. 

[0006] In another aspect, the present invention may be a 
disconnect tool for use in a subterranean Well, comprising: 
a ?rst housing releasably connected to a second housing, the 
second housing having a ?rst ?uid circulation port, a second 
circulation port, and an inner bore therethrough; a ?rst piston 
releasably connected to the ?rst housing, and having an 
inner bore therethrough, an upper ball seat and a loWer ball 
seat, the loWer ball seat having a diameter less than a 
diameter of the upper ball seat, the ?rst piston having a 
run-in circulation port and an in?ation port, the run-in 
circulation port being in ?uid communication With the ?rst 
circulation port in the second housing before a loWer ball is 
engaged With the loWer ball seat, the in?ation port directing 
?uid ?oW from the inner bore of the ?rst piston to a portion 
of the inner bore of the second housing beloW the loWer ball 
seat When the loWer ball is engaged With the loWer ball seat; 
and a second piston releasably connected to the second 
housing, the in?ation port being in ?uid communication 
With the second circulation port in the second housing after 



US 2005/0133217 Al 

the second piston is disconnected from the second housing, 
the ?rst piston being disconnected from the ?rst housing 
after a second ball is engaged With the upper ball seat to 
thereby disconnect the ?rst housing from the second hous 
ing. Another feature of this aspect of the invention may be 
that the tool may further include an ori?ce plug engaged 
With an ori?ce in the second piston establishing ?uid com 
munication betWeen the in?ation port and the circulation 
port in the second housing. Another feature of this aspect of 
the invention may be that the ?rst housing may further 
include a loWer extension including at least one locking 
member adapted for releasable engagement With a locking 
groove in the second housing, and the ?rst piston includes an 
outer recess disposed to receive the at least one locking 
member after the ?rst piston has been disconnected from the 
?rst housing. Another feature of this aspect of the invention 
may be that the ?rst piston is disposed to maintain engage 
ment of the at least one locking member With the locking 
groove before the ?rst piston is disconnected from the ?rst 
housing. Another feature of this aspect of the invention may 
be that the second piston is releasably connected to the 
second housing by at least one shear screW designed to shear 
at a force corresponding to a maximum setting pressure of 
a packer to Which the tool is connected. Another feature of 
this aspect of the invention may be that the second housing 
may further include at least one closure member having an 
open and a closed position, and adapted to restrict ?uid ?oW 
through an inner bore of the second housing When in its 
closed position and permit ?uid ?oW through the inner bore 
of the second housing When in its open position. 

[0007] In yet another aspect, the present invention may be 
a disconnect tool for use in a subterranean Well, comprising: 
a ?rst housing releasably connected to a second housing, the 
second housing having a circulation port and an inner bore 
therethrough; a ?rst piston releasably connected to the ?rst 
housing, and having an inner bore therethrough and an upper 
ball seat; a second piston releasably connected to the second 
housing and having a run-in circulation port in ?uid com 
munication With the circulation port in the second housing 
before the second piston is disconnected from the second 
housing, and a secondary circulation port in ?uid commu 
nication With the circulation port in the second housing after 
the second piston is disconnected from the second housing, 
the ?rst piston being disconnected from the ?rst housing 
after an upper ball is engaged With the upper ball seat to 
thereby disconnect the ?rst housing from the second hous 
ing; and an ori?ce plug engaged With the run-in circulation 
port. Another feature of this aspect of the invention may be 
that the ?rst housing may further include a loWer extension 
including at least one locking member adapted for releasable 
engagement With a locking groove in the second housing, 
and the ?rst piston includes an outer recess disposed to 
receive the at least one locking member after the ?rst piston 
has been disconnected from the ?rst housing. Another fea 
ture of this aspect of the invention may be that the ?rst piston 
is disposed to maintain engagement of the at least one 
locking member With the locking groove before the ?rst 
piston is disconnected from the ?rst housing. Another fea 
ture of this aspect of the invention may be that the second 
piston is releasably connected to the second housing by at 
least one shear screW designed to shear at a force corre 
sponding to a maximum setting pressure of a packer to 
Which the tool is connected. 
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[0008] Another feature of this aspect of the invention may 
be that the second housing may further include at least one 
closure member having an open and a closed position, and 
adapted to restrict ?uid ?oW through an inner bore of the 
second housing When in its closed position and permit ?uid 
?oW through the inner bore of the second housing When in 
its open position. 

[0009] In still another aspect, the present invention may be 
a disconnect tool for use in a subterranean Well, comprising: 
a ?rst housing releasably connected to a second housing, the 
second housing having a ?rst circulation port, a second 
circulation port, and an inner bore therethrough; an ori?ce 
plug engaged With the ?rst circulation port; a ?rst piston 
releasably connected to the ?rst housing, and having an 
inner bore therethrough, an upper ball seat, and a run-in 
circulation port establishing ?uid communication betWeen 
the inner bore of the ?rst piston and the ?rst circulation port; 
and a second piston releasably connected to the second 
housing, the run-in circulation port being in ?uid commu 
nication With the second circulation port after the second 
piston is disconnected from the second housing, the ?rst 
piston being disconnected from the ?rst housing after an 
upper ball is engaged With the upper ball seat to thereby 
disconnect the ?rst housing from the second housing. 
Another feature of this aspect of the invention may be that 
the ?rst housing may further include a loWer extension 
including at least one locking member adapted for releasable 
engagement With a locking groove in the second housing, 
and the ?rst piston includes an outer recess disposed to 
receive the at least one locking member after the ?rst piston 
has been disconnected from the ?rst housing. Another fea 
ture of this aspect of the invention may be that the ?rst piston 
is disposed to maintain engagement of the at least one 
locking member With the locking groove before the ?rst 
piston is disconnected from the ?rst housing. Another fea 
ture of this aspect of the invention may be that the second 
piston is releasably connected to the second housing by at 
least one shear screW designed to shear at a force corre 
sponding to a maximum setting pressure of a packer to 
Which the tool is connected. Another feature of this aspect of 
the invention may be that the second housing may further 
include at least one closure member having an open and a 
closed position, and adapted to restrict ?uid ?oW through the 
inner bore of the second housing When in its closed position 
and permit ?uid ?oW through the inner bore of the second 
housing When in its open position. Another feature of this 
aspect of the invention may be that the second piston is 
sealably disposed betWeen the second housing and the ?rst 
piston. Another feature of this aspect of the invention may 
be that the tool may further include a secondary in?ation 
piston releasably connected to the second housing by at least 
one shear screW designed to shear at a force corresponding 
to a pressure less than a maximum setting pressure of a 
packer to Which the tool is connected, ?uid communication 
betWeen the run-in circulation port and the ?rst circulation 
port being restricted after the secondary in?ation piston is 
disconnected from the second housing, and ?uid communi 
cation betWeen the run-in circulation port and the second 
circulation port being established after the second piston is 
disconnected from the second housing. Another feature of 
this aspect of the invention may be that the tool may further 
include a nut having a one-Way ratchet mechanism adapted 
to alloW movement of the secondary in?ation piston in only 
one direction. Another feature of this aspect of the invention 
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may be that the tool may further include a spring disposed 
betWeen a loWer support shoulder on the second housing and 
the secondary in?ation piston. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a side cross-sectional vieW of a ?rst 
embodiment of the improved release tool of the present 
invention. 

[0011] FIG. 2 is a side cross-sectional vieW of a second 
embodiment of the improved release tool of the present 
invention. 

[0012] FIG. 2A is a cross-sectional vieW taken along line 
2A-2A of FIG. 2. 

[0013] FIG. 3 is a side cross-sectional vieW of a third 
embodiment of the improved release tool of the present 
invention. 

[0014] FIG. 4 is a side cross-sectional vieW of a fourth 
embodiment of the improved release tool of the present 
invention. 

[0015] FIG. 4A is a cross-sectional vieW taken along line 
4A-4A of FIG. 4. 

[0016] FIG. 5 is a side cross-sectional vieW of a ?fth 
embodiment of the improved release tool of the present 
invention. 

[0017] FIG. 6 is a side cross-sectional vieW of a sixth 
embodiment of the improved release tool of the present 
invention. 

[0018] FIG. 7 is a side cross-sectional vieW of a seventh 
embodiment of the improved release tool of the present 
invention. 

[0019] FIG. 8 is a side cross-sectional vieW of an eighth 
embodiment of the improved release tool of the present 
invention. 

[0020] While the invention Will be described in connection 
With the preferred embodiments, it Will be understood that it 
is not intended to limit the invention to those embodiments. 
On the contrary, it is intended to cover all alternatives, 
modi?cations, and equivalents as may be included Within 
the scope of the invention as de?ned by the appended 
claims. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] In the description that folloWs, like or similar parts 
are marked through the speci?cation and draWings With the 
same reference numerals, respectively. The ?gures are not 
necessarily draWn to scale, and in some instances, have been 
exaggerated or simpli?ed to clarify certain features of the 
invention. One skilled in the art Will appreciate many 
differing applications of the described apparatus. 

[0022] Referring to FIG. 1, a ?rst embodiment of the 
improved release tool 10 of the present invention is shoWn 
in a run-in position, prior to being actuated. In this embodi 
ment, the tool 10 includes a ?rst, or upper, housing 12 that 
is releasably connected to a second, or loWer, housing 14. 
The upper housing 12 is adapted for connection to a pro 
duction or coiled tubing or perhaps another tool (not shoWn), 
and the loWer housing 14 is shoWn connected to a packer 15, 
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only an upper portion of Which is shoWn. In a speci?c 
embodiment, the loWer housing 14 may comprise an upper 
member (or ?sh neck housing) 14a and a loWer member 14b. 
The upper housing 12 may include a loWer extension 12a 
that is disposed Within the loWer housing 14. The loWer 
extension 12a may include at least one locking member or 
dog 12b adapted for releasable engagement With a locking 
groove 16 in the loWer housing 14. As Will be more fully 
explained beloW, the loWer extension 12a is designed to ?ex 
inWardly, aWay from the loWer housing 14, such that the one 
or more locking dogs 12b Will disengage from the locking 
groove 16 When the dogs 12b are not being held in engage 
ment With the groove 16. 

[0023] The tool 10 further includes a ?rst, or release, 
piston 18 that is shoWn partially disposed Within the upper 
housing 12 and partially disposed Within the loWer housing 
14. The release piston 18 includes an inner bore 20 having 
a ?rst, or upper, ball seat 22 adapted for engagement With an 
upper ball 24 (shoWn in phantom), the purpose of Which Will 
be explained beloW. The release piston 18 is releasably 
connected to the upper housing 12 by at least one shear 
screW 26. A loWer portion 18a of the release piston 18 is 
disposed to hold the locking dogs 12b on the upper housing 
12 in engagement With the locking groove 16 on the loWer 
housing 14 When the tool 10 is in its run-in position. The 
release piston 18 further includes an outer recess 28 for 
receiving the locking dogs 12b When the tool 10 is being 
actuated, as Will be further discussed beloW. Other aspects of 
the release piston 18 Will be described beloW When describ 
ing the operation of the tool 10. 

[0024] The tool 10 further includes a second, or in?ation, 
piston 30 disposed beloW the release piston 18 and Within 
the loWer housing 14. The in?ation piston 30 includes an 
inner bore 32 having a second, or loWer, ball seat 34 adapted 
for engagement With a loWer ball 36 (shoWn in phantom), 
the purpose of Which Will be explained beloW. The diameter 
of the loWer ball seat 34 is less than the diameter of the upper 
ball seat 22. The in?ation piston 30 is releasably connected 
to the loWer housing 14 by at least one shear screW 38, Which 
is designed to shear at a predetermined force corresponding 
to a preselected maximum setting pressure for the packer 15. 
The in?ation piston 30 includes at least one run-in circula 
tion port 40 disposed beloW the loWer ball seat 34 (i.e., 
betWeen the loWer ball seat 34 and a loWer end 30a of the 
in?ation piston 30). When the tool 10 is in its run-in 
position, as shoWn, the run-in circulation ports 40 are 
generally aligned and in ?uid communication With corre 
sponding circulation ports 42 in the loWer housing 14. The 
in?ation piston 30 further includes at least one in?ation port 
44 above the loWer ball seat 34 (i.e., betWeen the loWer ball 
seat 34 and an upper end 30b of the piston 30). The at least 
one in?ation port 44 is adapted to direct ?uid ?oW from the 
inner bore 20 of the release piston 18 to a portion of an inner 
bore 17 of the loWer housing 14 beloW the loWer ball seat 34 
When the loWer ball 36 is engaged With the loWer ball seat 
34. The in?ation piston 30 further includes at least one 
secondary circulation port 46 disposed betWeen the loWer 
ball seat 34 and the at least one in?ation port 44. The loWer 
housing 14 includes at least one ?uid passageWay 48 
through Which ?uid may ?oW from the inner bore 32 of the 
in?ation piston 30 and the in?ation ports 44 doWn through 
the inner bore 17 to the packer 15, as Will be more fully 
discussed hereinbeloW. The loWer end 30a of the in?ation 
piston 30 is sealably disposed Within a bottom stopper 50 
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that is connected to the lower housing 14. The in?ation 
piston 30 may also include a sleeve section 52 disposed 
through a ?apper check valve assembly or cartridge 54 of the 
type knoWn to those of skill in the art. In a speci?c 
embodiment, the assembly 54 may include an upper closure 
member 56 (e.g., a ?apper) and a loWer closure member 58, 
each shoWn in their closed positions in dashed lines. The 
in?ation piston 30 may also include a locking nut 57 
connected to the upper end 30b of the piston 30, the purpose 
of Which Will be explained beloW. 

[0025] In operation, the tool 10 is run into a Well (not 
shoWn) to its setting depth, and ?uid is pumped doWn the 
tubing (not shoWn), into the tool 10 and circulated through 
the run-in circulation ports 40 in the in?ation piston 30 and 
out through the circulation ports 42 in the loWer housing 14. 
The loWer ball 36 is placed into the ?uid stream and pumped 
into engagement With the loWer ball seat 34. This Will 
restrict circulating ?uid ?oW through ports 40 and 42, and 
Will divert ?uid ?oW through the in?ation ports 44 and the 
?uid passageWays 48 doWn to the in?atable packer 15. Fluid 
pressure Will build up to set the packer 15. This is done in 
this embodiment using the bull head in?ation method, as 
Will be understood by those of skill in the art. When the 
predetermined maXimum setting pressure of the packer 15 is 
reached, the shear screWs 38 connecting the in?ation piston 
30 to the loWer housing 14 Will shear, thereby disconnecting 
the in?ation piston 30 from the loWer housing 14. The 
in?ation piston 30 Will then move doWnWardly by a ?rst 
distance D1 until a shoulder 60 on the piston 30 engages a 
ledge 62 on the loWer housing 14. This Will bring the 
secondary circulation ports 46 on the in?ation piston 30 into 
?uid communication With the circulation ports 42 in the 
loWer housing 14, and again permit ?uid circulation from the 
earth’s surface through the tool 10, and cause the pressure to 
drop in the tubing (not shoWn). 

[0026] Having again established ?uid circulation through 
the tool 10, ?uid can be produced to the earth’s surface from 
the Well until it is desired to actuate the tool 10 to disconnect 
the tubing from the packer 15. At that time, the upper ball 24 
(Which is larger than the loWer ball 36) is placed into the 
?uid stream and pumped doWnhole into engagement With 
the upper ball seat 22. Pressure is alloWed to build up until 
shear screWs 26 shear, thereby disconnecting the release 
piston 18 from the upper housing 12. The release piston 18 
Will then move doWnWardly by a second distance D2 until 
a shoulder 64 on the release piston 18 engages a ledge 66 on 
the upper housing 12. It is preferred that the ?rst distance D1 
is greater than the second distance D2 so that there Will be 
some space betWeen the loWer end of the release piston 18 
and the upper end 30b of the in?ation piston 30 after both the 
release piston 18 and the in?ation piston 30 have been 
shifted doWnWardly to their respective released positions 
(not shoWn). When the release piston 18 is shifted doWn 
Wardly to its released position, the outer recess 28 on the 
release piston 18 Will be positioned adjacent the locking 
dogs 12b on the upper housing 12, and the locking dogs 12b 
Will be inWardly ?exed into the outer recess 28, thereby 
disengaging the upper housing 12 from the loWer housing 
14. This also disconnects the tubing (not shoWn) from the 
packer 15. 

[0027] The tubing (not shoWn) may noW be removed from 
the Well (not shoWn) by pulling upWardly thereon. This Will 
pull the upper housing 12, Which Will engage the ledge 66 
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of the upper housing 12 on the shoulder 64 of the release 
piston 18, and thereby cause upWard movement of the 
release piston 18. This Will cause a ledge 68 on the inner 
bore 20 of the release piston 18 to engage a shoulder 70 on 
the locking nut 57, and thereby cause upWard movement of 
the in?ation piston 30. As the in?ation piston 30 is pulled 
upWardly, the sleeve section 52 of the in?ation piston 30 Will 
pass through the ?apper assembly 54 so that the loWer 
?apper 58 Will rotate upWardly to its closed position (shoWn 
in dashed lines) and the upper ?apper 56 Will rotate doWn 
Wardly to its closed position (also shoWn in dashed lines). 
This Will prevent any ?uid or contaminants from migrating 
doWn into the packer 15. The upper housing 12, release 
piston 18 and in?ation piston 30 may then be pulled to the 
surface, leaving the packer 15 and loWer housing 14 in the 
Well. If it is desired to eXtract the packer 15 to the surface, 
a gripping tool of the type knoWn to those in the art (not 
shoWn) may be loWered into the Well and engaged With the 
locking groove 16 on the loWer housing 14. Once engaged, 
the gripping tool may then pull the loWer housing 14 and 
packer 15 to the earth’s surface in a knoWn manner. 

[0028] A second embodiment of the present invention is 
shoWn in FIGS. 2 and 2A. The second embodiment is 
similar to the ?rst embodiment shoWn in FIG. 1. The main 
differences betWeen the ?rst and second embodiments are in 
the structure of the in?ation piston 30 and loWer housing 14. 
In the second embodiment, the in?ation ports 44‘ in the 
in?ation piston 30 are disposed in a generally longitudinal 
direction, Whereas in the ?rst embodiment the in?ation ports 
44 are disposed in a generally transverse direction. The 
longitudinal in?ation ports 44‘ take the place of the ?uid 
passageWays 48 in the loWer housing 14 in the ?rst embodi 
ment shoWn in FIG. 1. Also, in the second embodiment, the 
longitudinal in?ation ports 44‘ are disposed betWeen the 
loWer ball seat 34 and the secondary circulation ports 46, 
Whereas in the ?rst embodiment the secondary circulation 
ports 46 are disposed betWeen the loWer ball seat 34 and the 
in?ation ports 44. Another difference is that the second 
embodiment may also include a ?lter 80 disposed Within the 
in?ation piston 30 above the loWer ball seat 34 to prevent 
contaminants from ?oWing into the ports 44‘ or 46. 

[0029] The operation of the second embodiment is very 
similar to that of the ?rst embodiment. The tool 10 is run into 
the hole to its setting depth and ?uid circulation is estab 
lished through the ports 40 and 42. The loWer ball 36 is then 
dropped into engagement With the loWer ball seat 34, and 
?uid ?oW is diverted through the in?ation ports 44‘ to in?ate 
the packer 15. When the packer 15 reaches its maXimum 
pressure, the shear screWs 38 Will shear and the piston 30 
Will move doWnWardly into its released position, at Which 
time the secondary circulation ports 46 Will be in ?uid 
communication With the circulation ports 42, thereby per 
mitting ?uid circulation through the tool 10. To disconnect 
from the packer 15, the upper ball 24 is dropped into 
engagement With the upper ball seat 22, and pressure is 
alloWed to build up until the shear screWs 26 are sheared. 
The release piston 18 then moves doWn and the locking dogs 
12b retract into the outer recess 28, thereby disengaging the 
upper housing 12 from the loWer housing 14. The upper 
housing 12, release piston 18 and in?ation piston 30 may 
then be pulled to the surface. A gripping tool may also be 
used to pull the loWer housing 14 and packer 15 to the 
surface, if so desired, in the manner eXplained above. 
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[0030] A third embodiment of the present invention is 
shown in FIG. 3. The third embodiment is similar to the 
second embodiment shoWn in FIG. 2. The main differences 
betWeen the second and third embodiments are in the 
structure of the in?ation piston 30 and the structure and 
position of the stopper 50. With reference to FIG. 3, the 
in?ation piston 30 includes at least one in?ation reentry port 
45 disposed beloW the loWer ball seat 34 (i.e., betWeen the 
loWer ball seat 34 and the loWer end 30a of the in?ation 
piston 30). After the loWer ball 36 has been dropped, ?uid 
?oW is diverted through the in?ation ports 44‘ and then back 
into the inner bore 32 of the in?ation piston 30 through the 
at least one in?ation reentry port 45, and then to the packer 
15. The other difference betWeen the second and third 
embodiments is that in the third embodiment the stopper 50‘ 
includes an inner seal member 82 and an outer seal shoulder 
84. When in the run-in position, as shoWn, the inner seal 
member 82 is disposed above the at least one in?ation 
reentry port 45 for sealable engagement With the inner bore 
32 of the in?ation piston 30, and the outer seal shoulder 84 
is disposed beloW the at least one in?ation reentry port 45 for 
sealable engagement betWeen the loWer housing 14 and the 
in?ation piston 30. It Will be understood that the inner seal 
member 82 and outer seal shoulder 84 cooperate to provide 
a sealed ?oW path to direct in?ation ?uids under pressure 
doWn to the packer 15 for in?ation of same. The operation 
of this third embodiment is as explained above for the 
second embodiment. 

[0031] A fourth embodiment of the present invention is 
shoWn in FIGS. 4 and 4A, Which is similar to the third 
embodiment shoWn in FIG. 3. The key difference betWeen 
the tWo is that the fourth embodiment employs an ori?ce 
plug method of in?ating the packer 15 Whereas the third 
embodiment employs the bull plug in?ation method. As 
shoWn in FIG. 4, in the fourth embodiment, the in?ation 
piston 30 includes an ori?ce 86 for each longitudinal in?a 
tion port 44‘ that establishes ?uid communication betWeen 
the corresponding longitudinal in?ation port 44‘ and the 
circulation ports 42 in the loWer housing 14. By providing 
the ori?ces 86, some of the ?uid ?oWing through the 
in?ation ports 44‘ to set the packer 15 is alloWed to escape 
through the ori?ces 86 and the circulation ports 42 in the 
loWer housing 14. The amount of ?uid that is alloWed to 
escape through the ori?ces 86 may be controlled by engag 
ing an ori?ce plug 88 With each ori?ce 86 in a knoWn 
manner. The siZe of the ori?ce plug 88 may be varied 
depending on the desired maximum in?ation pressure of the 
packer 15. This provides for additional control over the 
in?ation of the packer 15. Other than these differences, the 
operation of this fourth embodiment is as explained above 
for the third embodiment. 

[0032] A ?fth embodiment of the present invention is 
shoWn in FIG. 5, Which includes an upper housing 12 and 
a loWer housing 14 generally as described above in connec 
tion With FIGS. 1-4. The ?fth embodiment also includes a 
release piston 18‘, the structure of Which is similar in some 
respects and different in others in comparison to the release 
piston 18 as described in FIGS. 1-4. The release piston 18‘ 
as shoWn in FIG. 5 also includes certain features of the 
in?ation piston 30 shoWn in FIGS. 1-4. As shoWn in FIG. 
5, the release piston 18‘ is connected to the upper housing 12 
by shear screWs 26, and includes an inner bore 20, and an 
outer recess 28 for receiving the locking dogs 12b. The 
release piston 18‘ also includes a circulation port 90 that 
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establishes ?uid communication betWeen the inner bore 20 
and the circulation ports 42 (Which may also be referred to 
as ?rst circulation ports) in the loWer housing 14, When the 
tool 10 of this ?fth embodiment is in its run-in position, as 
shoWn in FIG. 5. The release piston 18‘ further includes a 
generally longitudinal in?ation port 92 establishing ?uid 
communication from the inner bore 20 above a loWer ball 
seat 93 to an exterior of the release piston 18‘ at a point 
beloW the loWer ball seat 94. The release piston 18‘ may 
further include an ori?ce 94 establishing ?uid communica 
tion betWeen the in?ation port 92 and the circulation ports 42 
in the loWer housing 14. An ori?ce plug 96 may be engaged 
With the ori?ce 94. The function, structure and operation of 
the ori?ce 94 and ori?ce plug 96 are as explained above in 
connection With FIG. 4. This ?fth embodiment further 
includes an in?ation piston 98 secured by shear screWs 100 
to the loWer housing 14. The in?ation piston 98 includes an 
inner bore 102 through Which a sleeve member 104 of the 
release piston 18‘ is disposed When the tool 10 is in its run-in 
position, as shoWn. The in?ation piston 98 also includes a 
shoulder 106 adapted to stop against a ledge 108 on the 
loWer housing 14. Aplug member 110 may be attached to the 
loWer housing 14 and provided With a stem 112 adapted for 
sealable engagement With a loWer end of the inner bore 20 
of the release piston 18‘. This ?fth embodiment may also 
include a ?apper assembly 54 as described and illustrated 
above. 

[0033] In operation, the ?fth embodiment of the tool 10 is 
run into the Well in its run-in position as shown in FIG. 5, 
and ?uid circulation is established through the inner bore 20, 
the circulation port 90, and the circulation ports 42 in the 
loWer housing 14. A loWer ball (not shoWn) is then dropped 
into engagement With the loWer ball seat 93. This diverts 
?uid ?oW into the in?ation passageWay 92, some of Which 
escapes through the ori?ce 94 and the remainder of Which 
continues doWnWardly through an annulus betWeen the 
sleeve member 104 of the release piston 18‘ and the inner 
bore 102 of the in?ation piston 98, and on doWn to in?ate the 
packer 15. When the maximum in?ation pressure of the 
packer 15 is reached, the shear screWs 100 Will shear and the 
in?ation piston 98 Will move doWnWardly until the shoulder 
106 comes to rest against the ledge 108. This Will result in 
a pressure drop, and Will establish a ?uid ?oW path out of the 
tool 10 through one or more second circulation ports 114 in 
the loWer housing 14, Which may be disposed beloW the ?rst 
circulation ports 42 in the loWer housing. This Will again 
permit ?uid circulation through the tool 10, and, When it 
desired to disconnect from the packer 15, an upper ball (not 
shoWn) may then be dropped into engagement With the 
upper ball seat 22. This Will cause pressure to build up above 
the release piston 18‘, Which pressure Will eventually shear 
the shear screWs 26 and move the release piston 18‘ doWn 
Wardly until shoulder 64 comes to rest against the ledge 66. 
This Will result in the locking dogs 12b retracting into the 
outer recess 28, thereby disconnecting the upper housing 12 
from the loWer housing 14, in the manner as explained above 
in connection With the other embodiments. The upper hous 
ing 12 may then be pulled to the surface, Which Will also pull 
the release piston 18‘ to the surface. The loWer housing 14, 
in?ation piston 98 and packer 15 Will remain in the Well. If 
it is desired to remove these components, an appropriate 
Well tool (not shoWn) may be used to latch into the pro?le 
16 at the top of the loWer housing 14 to pull these remaining 
components to the surface in a knoWn manner. 
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[0034] A sixth embodiment of the present invention is 
shoWn in FIG. 6. This sixth embodiment has an upper 
housing 12, a lower housing 14 and a release piston 18, 
similar to those shoWn in FIGS. 1-4. The structure of the 
in?ation piston 30 in this embodiment is different than in 
FIGS. 1-4, and this embodiment does not use a loWer ball, 
but, instead, only the upper ball. The in?ation piston 30 is 
connected to the loWer housing 14 by shear screWs 38. The 
run-in circulation ports 40 on the piston 30 are in ?uid 
communication With the circulation ports 42 in the loWer 
housing When the tool 10 is in its run-in position, as shoWn. 
In a preferred embodiment, an ori?ce plug 116 is disposed 
in each run-in circulation port 40. The in?ation piston 30 
also includes secondary circulation ports 46 disposed 
betWeen the run-in circulation ports 40 and the upper end 
30b of the piston 30. 

[0035] In operation, the sixth embodiment is run into the 
Well (not shoWn) to its setting depth and pressuriZed ?uid is 
pumped doWn to the packer 15 to set it using the ori?ce 
in?ation method. Note that it is not necessary in this sixth 
embodiment to drop a loWer ball, as Was explained in 
connection With the above embodiments. As described 
above, using the ori?ce in?ation method, some of the ?uid 
Will escape from the tool 10 through the run-in circulation 
ports 40, Which are partially blocked by the ori?ce plugs 
116, and the remainder of the ?uid Will ?oW doWn to the 
packer 15 to set it. When the maximum packer in?ation 
pressure is reached, the shear screWs 38 Will shear and the 
piston 30 Will move doWnWardly until a shoulder 118 on the 
piston 30 comes to rest against a ledge 120 on the loWer 
housing 14. This Will result in the secondary circulation 
ports 46 moving into alignment With the circulation ports 42 
in the loWer housing 14, and thereby again enable ?uid 
circulation through the tool 10. This Will alloW the upper ball 
(not shoWn) to be dropped into engagement With the upper 
ball seat 22 When it is desired to disconnect the tubing (not 
shoWn) from the packer 15. Dropping the upper ball (not 
shoWn) Will result in the shear screWs 26 shearing and 
doWnWard movement of the release piston 18 to disconnect 
the upper housing 12 from the loWer housing 14, as more 
fully explained above in connection With the other embodi 
ments. 

[0036] A seventh embodiment of the present invention is 
shoWn in FIG. 7. This seventh embodiment has an upper 
housing 12 and a loWer housing 14, similar to those shoWn 
in FIGS. 1-4. This seventh embodiment also includes a 
release piston 18“ similar to the release pistons shoWn in 
FIGS. 1-4, except that the release piston 18“ further includes 
a loWer extension member 122 that extends through the 
?apper assembly 54 and is sealably engaged With a loWer 
bore 124 of the loWer housing 14. The release piston 18“ 
further includes at least one run-in circulation port 126 that 
may be located adjacent and in ?uid communication With the 
circulation ports 42 in the loWer housing 14 When the tool 10 
is in its run-in position, as shoWn. In this embodiment, an 
ori?ce plug 128 is engagingly disposed in each of the 
circulation ports 42 in the loWer housing 14. This embodi 
ment further includes an in?ation piston 130 releasably 
secured by shear pins 132 to the loWer housing 14, and 
sealably disposed betWeen the loWer housing 14 and the 
release piston 18“. The loWer housing 14 also includes at 
least one secondary circulation port 134 disposed beloW the 
circulation ports 42 in the loWer housing 14. 
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[0037] In operation, the tool 10 is run into the hole to its 
setting depth, and ?uid is pumped doWnhole to set the 
packer 15 using the ori?ce in?ation method. Some of the 
?uid Will escape through the run-in circulation ports 126 in 
the release piston 18“ and the circulation ports 42, Which are 
partially blocked by the ori?ce plugs 128, and the remainder 
of the ?uid Will ?oW further doWnhole to set the packer 15. 
When the packer 15 reaches its maximum setting pressure, 
the shear screWs 132 Will shear and the in?ation piston 130 
Will move doWnWardly to establish a ?uid ?oW path betWeen 
the circulation ports 126 in the release piston 18“ and the 
secondary circulation ports 134 in the loWer housing 14. 
This Will alloW ?uid circulation again, and When desired, the 
upper ball (not shoWn) can be dropped into engagement With 
the upper ball seat 22 to disconnect the tubing (not shoWn) 
and upper housing 12 from the loWer housing 14 and packer 
15, in the same manner as discussed above. It is noted that, 
in this seventh embodiment, due to the use of the ori?ce 
in?ation method, it is not necessary to drop a loWer ball in 
order to set the packer 15. 

[0038] An eighth embodiment of the present invention is 
shoWn in FIG. 8. This eighth embodiment is similar to the 
seventh embodiment, but includes additional components in 
the area betWeen the in?ation piston 130 (referred to beloW 
as the primary in?ation piston) and the run-in circulation 
ports 126 on the release piston 18“. These additional com 
ponents, as described beloW, are sometimes generally 
referred to as “Circulate In?ate Ori?ce Tool” (CIOT) com 
ponents, and may include: a secondary in?ation piston 136 
connected to the loWer housing 14 by shear screWs 138 and 
having an inner bore 140 through Which the loWer extension 
member 122 of the release piston 18“ may be disposed; a nut 
142 including a one-Way ratchet mechanism and disposed 
about a loWer portion of the secondary in?ation piston 136; 
a lock member 144 disposed about a loWer portion of the 
secondary in?ation member 136 betWeen the nut 142 and a 
locking shoulder 146 on the inner bore of the loWer housing 
14; a spring 148 disposed Within the loWer housing 14 
around the loWer extension member 122 and betWeen the 
secondary in?ation piston 136 and a loWer support shoulder 
150 on the loWer housing 14; and an upper support shoulder 
152 on the loWer housing 14 above the secondary in?ation 
piston 136. In a speci?c embodiment, the upper support 
shoulder 152 may comprise a snap ring disposed in a 
retaining groove in the loWer housing 14. 

[0039] For reasons that Will become clear beloW, the shear 
screWs 138 that secure the secondary in?ation piston 136 to 
the loWer housing 14 are designed to shear at a force 
corresponding to a pressure less than the predetermined 
maximum packer setting pressure. For example, in a speci?c 
embodiment, the designed shear pressure for the shear 
screWs 138 may be 600 psi. and the predetermined maxi 
mum packer setting pressure may be 1,000 psi. It is noted 
that the designed shear pressure corresponding to the shear 
screWs 132 that secure the primary in?ation piston 130 to the 
loWer housing 14 Would be 1,000 psi in this speci?c 
embodiment. 

[0040] In operation, after the tool 10 is run into the hole to 
its setting depth, ?uid may be pumped into the tool 10 to set 
the packer 15. Some of the ?uid Will pass through the run-in 
circulation ports 126 in the release piston 18“ and either 
escape around the ori?ce plugs 128 and through the circu 
lation ports 42, or act on and apply doWnWard pressure to the 
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secondary in?ation piston 136. The remainder of the ?uid 
Will ?oW doWn through the inner bore 20 of the release 
piston 18“ to in?ate the packer 15, in the same manner as 
explained above With regard to the ori?ce in?ation method. 
When the pressure acting on the packer 15 reaches the 
designed shear pressure for the shear screWs 138, those shear 
screWs 138 Will shear and the secondary in?ation piston 136 
Will be forced upwardly by the spring 148 until it comes to 
rest against the upper support shoulder 152. The pumping 
operation may be temporarily ceased at this point. When the 
secondary in?ation piston 136 has been moved to this 
uppermost position, an annular seal 154 on the secondary 
in?ation piston 136 Will be positioned above the circulation 
ports 42 to thereby prevent ?uid ?oW from the run-in 
circulation ports 128 out of the tool 10 through the circu 
lation ports 42. The one-Way ratchet mechanism of the nut 
142 prevents the secondary in?ation piston 136 from mov 
ing back in a doWnWard direction. 

[0041] Continued pumping of ?uid to the packer 15—this 
time under the bull head in?ation method since the circu 
lation ports 42 With the ori?ce plugs 128 are noW blocked, 
and all of the ?uid Will be acting on top of the in?ation piston 
130—Will result in the shear screWs 132 shearing When the 
maXimum packer setting pressure is reached. This Will alloW 
the primary in?ation piston 130 to move doWn to open up a 
?uid ?oW path betWeen the run-in circulation ports 126 in 
the release piston 18“ and the secondary circulation ports 
134 in the loWer housing 14. An upper ball (not shoWn) may 
then be dropped into engagement With the upper ball seat 22 
to release the release piston 18“ and alloW the upper housing 
12 and the release piston 18“ to be retracted to the earth’s 
surface in the same manner as eXplained above. The CIOT 
components and the primary in?ation piston 130 are left in 
the Well With the loWer housing 14 and the packer 15, all of 
Which may be removed to the earth’s surface if desired in the 
same manner eXplained above for the other embodiments. 

[0042] From the above description it can be seen that the 
tool 10 of the present invention in its various embodiments 
has many advantages and can be used for a variety of 
different purposes, including alloWing circulation While the 
packer 15 is being run into the Well, in?ating the packer 15, 
providing feedback When the packer 15 reaches its maXi 
mum in?ation pressure, and alloWing circulation of a ball to 
release the tool 10 in order to leave the packer 15 doWnhole. 
Further, the tool 10 is not subject to being unintentionally 
actuated by unforeseen variations in doWnhole conditions, 
as is the case With current mechanical release joints. 

[0043] Whereas the present invention has been described 
in particular relation to the draWings attached hereto, it 
should be understood that other and further modi?cations, 
apart from those shoWn or suggested herein, may be made 
Within the scope of the present invention. Accordingly, the 
invention is therefore to be limited only by the scope of the 
appended claims. 

1. A disconnect tool for use in a subterranean Well, 
comprising: 

a ?rst housing releasably connected to a second housing, 
the second housing having a circulation port and an 
inner bore therethrough; 
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a ?rst piston releasably connected to the ?rst housing, and 
having an inner bore therethrough and an upper ball 
seat; and 

a second piston releasably connected to the second hous 
ing and having an inner bore therethrough and a loWer 
ball seat, the loWer ball seat having a diameter less than 
a diameter of the upper ball seat, the second piston 
having a run-in circulation port, an in?ation port, and a 
secondary circulation port, the run-in circulation port 
being in ?uid communication With the circulation port 
in the second housing before a loWer ball is engaged 
With the loWer ball seat, the in?ation port directing ?uid 
?oW from the inner bore of the ?rst piston to a portion 
of the inner bore of the second housing beloW the loWer 
ball seat When the loWer ball is engaged With the loWer 
ball seat, and the secondary circulation port being in 
?uid communication With the circulation port in the 
second housing after the second piston is disconnected 
from the second housing, the ?rst piston being discon 
nected from the ?rst housing after an upper ball is 
engaged With the upper ball seat to thereby disconnect 
the ?rst housing from the second housing. 

2. The disconnect tool of claim 1, Wherein the ?rst 
housing further includes a loWer extension including at least 
one locking member adapted for releasable engagement With 
a locking groove in the second housing, and the ?rst piston 
includes an outer recess disposed to receive the at least one 
locking member after the ?rst piston has been disconnected 
from the ?rst housing. 

3. The disconnect tool of claim 2, Wherein the ?rst piston 
is disposed to maintain engagement of the at least one 
locking member With the locking groove before the ?rst 
piston is disconnected from the ?rst housing. 

4. The disconnect tool of claim 1, Wherein the second 
piston is releasably connected to the second housing by at 
least one shear screW designed to shear at a force corre 
sponding to a maXimum setting pressure of a packer to 
Which the tool is connected. 

5. The disconnect tool of claim 1, Wherein the run-in 
circulation port is disposed beloW the loWer ball seat. 

6. The disconnect tool of claim 1, Wherein the in?ation 
port is disposed above the loWer ball seat. 

7. The disconnect tool of claim 1, Wherein the secondary 
circulation port is disposed betWeen the run-in circulation 
port and the in?ation port. 

8. The disconnect tool of claim 1, Wherein the in?ation 
port is disposed betWeen the loWer ball seat and the sec 
ondary circulation port. 

9. The disconnect tool of claim 1, Wherein the second 
housing further includes a ?uid passageWay establishing 
?uid communication betWeen the in?ation port and the inner 
bore of the second housing beloW the loWer ball seat. 

10. The disconnect tool of claim 1, Wherein the second 
housing further includes at least one closure member having 
an open and a closed position, and adapted to restrict ?uid 
?oW through the inner bore of the second housing When in 
its closed position and permit ?uid ?oW through the inner 
bore of the second housing When in its open position. 

11. The disconnect tool of claim 1, Wherein the second 
piston further includes an in?ation reentry port disposed 
beloW the loWer ball seat, and a stopper is sealingly disposed 
Within the second housing to direct ?uid ?oW through the 
in?ation reentry port into the inner bore of the second piston. 
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12. The disconnect tool of claim 1, further including an 
ori?ce plug engaged With an ori?ce in the second piston 
establishing ?uid communication betWeen the in?ation port 
and the circulation port in the second housing. 

13. A disconnect tool for use in a subterranean Well, 
comprising: 

a ?rst housing releasably connected to a second housing, 
the second housing having a ?rst ?uid circulation port, 
a second circulation port, and an inner bore there 
through; 

a ?rst piston releasably connected to the ?rst housing, and 
having an inner bore therethrough, an upper ball seat 
and a loWer ball seat, the loWer ball seat having a 
diameter less than a diameter of the upper ball seat, the 
?rst piston having a run-in circulation port and an 
in?ation port, the run-in circulation port being in ?uid 
communication With the ?rst circulation port in the 
second housing before a loWer ball is engaged With the 
loWer ball seat, the in?ation port directing ?uid ?oW 
from the inner bore of the ?rst piston to a portion of the 
inner bore of the second housing beloW the loWer ball 
seat When the loWer ball is engaged With the loWer ball 
seat; and 

a second piston releasably connected to the second hous 
ing, the in?ation port being in ?uid communication 
With the second circulation port in the second housing 
after the second piston is disconnected from the second 
housing, the ?rst piston being disconnected from the 
?rst housing after a second ball is engaged With the 
upper ball seat to thereby disconnect the ?rst housing 
from the second housing. 

14. The disconnect tool of claim 13, further including an 
ori?ce plug engaged With an ori?ce in the second piston 
establishing ?uid communication betWeen the in?ation port 
and the circulation port in the second housing. 

15. The disconnect tool of claim 13, Wherein the ?rst 
housing further includes a loWer extension including at least 
one locking member adapted for releasable engagement With 
a locking groove in the second housing, and the ?rst piston 
includes an outer recess disposed to receive the at least one 
locking member after the ?rst piston has been disconnected 
from the ?rst housing. 

16. The disconnect tool of claim 15, Wherein the ?rst 
piston is disposed to maintain engagement of the at least one 
locking member With the locking groove before the ?rst 
piston is disconnected from the ?rst housing. 

17. The disconnect tool of claim 13, Wherein the second 
piston is releasably connected to the second housing by at 
least one shear screW designed to shear at a force corre 
sponding to a maximum setting pressure of a packer to 
Which the tool is connected. 

18. The disconnect tool of claim 13, Wherein the second 
housing further includes at least one closure member having 
an open and a closed position, and adapted to restrict ?uid 
?oW through an inner bore of the second housing When in its 
closed position and permit ?uid ?oW through the inner bore 
of the second housing When in its open position. 

19. A disconnect tool for use in a subterranean Well, 
comprising: 

a ?rst housing releasably connected to a second housing, 
the second housing having a circulation port and an 
inner bore therethrough; 
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a ?rst piston releasably connected to the ?rst housing, and 
having an inner bore therethrough and an upper ball 
seat; 

a second piston releasably connected to the second hous 
ing and having a run-in circulation port in ?uid com 
munication With the circulation port in the second 
housing before the second piston is disconnected from 
the second housing, and a secondary circulation port in 
?uid communication With the circulation port in the 
second housing after the second piston is disconnected 
from the second housing, the ?rst piston being discon 
nected from the ?rst housing after an upper ball is 
engaged With the upper ball seat to thereby disconnect 
the ?rst housing from the second housing; and 

an ori?ce plug engaged With the run-in circulation port. 
20. The disconnect tool of claim 19, Wherein the ?rst 

housing further includes a loWer extension including at least 
one locking member adapted for releasable engagement With 
a locking groove in the second housing, and the ?rst piston 
includes an outer recess disposed to receive the at least one 
locking member after the ?rst piston has been disconnected 
from the ?rst housing. 

21. The disconnect tool of claim 20, Wherein the ?rst 
piston is disposed to maintain engagement of the at least one 
locking member With the locking groove before the ?rst 
piston is disconnected from the ?rst housing. 

22. The disconnect tool of claim 19, Wherein the second 
piston is releasably connected to the second housing by at 
least one shear screW designed to shear at a force corre 
sponding to a maximum setting pressure of a packer to 
Which the tool is connected. 

23. The disconnect tool of claim 19, Wherein the second 
housing further includes at least one closure member having 
an open and a closed position, and adapted to restrict ?uid 
?oW through an inner bore of the second housing When in its 
closed position and permit ?uid ?oW through the inner bore 
of the second housing When in its open position. 

24. A disconnect tool for use in a subterranean Well, 
comprising: 

a ?rst housing releasably connected to a second housing, 
the second housing having a ?rst circulation port, a 
second circulation port, and an inner bore therethrough; 

an ori?ce plug engaged With the ?rst circulation port; 

a ?rst piston releasably connected to the ?rst housing, and 
having an inner bore therethrough, an upper ball seat, 
and a run-in circulation port establishing ?uid commu 
nication betWeen the inner bore of the ?rst piston and 
the ?rst circulation port; and 

a second piston releasably connected to the second hous 
ing, the run-in circulation port being in ?uid commu 
nication With the second circulation port after the 
second piston is disconnected from the second housing, 
the ?rst piston being disconnected from the ?rst hous 
ing after an upper ball is engaged With the upper ball 
seat to thereby disconnect the ?rst housing from the 
second housing. 

25. The disconnect tool of claim 24, Wherein the ?rst 
housing further includes a loWer extension including at least 
one locking member adapted for releasable engagement With 
a locking groove in the second housing, and the ?rst piston 
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includes an outer recess disposed to receive the at least one 
locking member after the ?rst piston has been disconnected 
from the ?rst housing. 

26. The disconnect tool of claim 25, Wherein the ?rst 
piston is disposed to maintain engagement of the at least one 
locking member With the locking groove before the ?rst 
piston is disconnected from the ?rst housing. 

27. The disconnect tool of claim 24, Wherein the second 
piston is releasably connected to the second housing by at 
least one shear screW designed to shear at a force corre 
sponding to a maXimum setting pressure of a packer to 
Which the tool is connected. 

28. The disconnect tool of claim 24, Wherein the second 
housing further includes at least one closure member having 
an open and a closed position, and adapted to restrict ?uid 
?oW through the inner bore of the second housing When in 
its closed position and permit ?uid ?oW through the inner 
bore of the second housing When in its open position. 

29. The disconnect tool of claim 24, Wherein the second 
piston is sealably disposed betWeen the second housing and 
the ?rst piston. 
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30. The disconnect tool of claim 24, further including a 
secondary in?ation piston releasably connected to the sec 
ond housing by at least one shear screW designed to shear at 
a force corresponding to a pressure less than a maXimum 
setting pressure of a packer to Which the tool is connected, 
?uid communication betWeen the run-in circulation port and 
the ?rst circulation port being restricted after the secondary 
in?ation piston is disconnected from the second housing, 
and ?uid communication betWeen the run-in circulation port 
and the second circulation port being established after the 
second piston is disconnected from the second housing. 

31. The disconnect tool of claim 30, further including a 
nut having a one-Way ratchet mechanism adapted to alloW 
movement of the secondary in?ation piston in only one 
direction. 

32. The disconnect tool of claim 30, further including a 
spring disposed betWeen a loWer support shoulder on the 
second housing and the secondary in?ation piston. 


